Autophagy as a Homeostatic Mechanism in Response to Stress Conditions in the Central Nervous System.
Autophagy is considered a major bulk degradation system that helps cells to counteract different intracellular and extracellular stress signals. Several protein complexes integrate multiple signals in order to activate autophagy, which sequesters damaged cellular components and carries them to lysosomes for degradation. This active mechanism is essential to maintain cell homeostasis and particularly in neurons to sustain their viability. Because of their polarized morphology, neurons face special challenges to recycle cellular components through autophagy in dendrites and distal regions of axons. Thus, autophagy is critical in the remodeling of pre- and post-synaptic constituents to sustain neuronal functionality. Under stress conditions, autophagy may play either a cytotoxic or a cytoprotective role. This discrepancy is partly due to the lack of a full characterization of the autophagic process and conclusive evidence to support whether basal autophagy is stimulated or impaired in a particular condition. Moreover, in many studies, only pharmacologic tools have been used to modulate autophagy. Throughout the present review, we go over the literature revealing autophagy induction in the nervous system under diverse stressful conditions, the signaling pathways involved, and its consequences for neuronal homeostasis and survival. We have focused on five particular stress conditions that alter neuronal homeostasis and can induce neuronal death including, starvation, oxidative stress, endoplasmic reticulum (ER) stress, proteotoxic stress, and aging.